Irreversible cancer cell-induced functional anergy and apoptosis in resting and activated NK cells.
The interaction of natural killer (NK) cells with target cells, such as K562, results in NK functional inactivation and apoptosis. The role of NK-activating cytokines, IL-2, IL-12, and IL-15, in the regulation of NK inactivation and programmed cell death by target cells was examined. Purified natural killer cells were obtained from human peripheral blood and either co-incubated with K562 target cells and cytokines or the NK cells were pretreated with cytokines for 18 h prior to co-culture with K562 cells. Sorted NK cells were examined for cytotoxic activity and NK co-cultured with K562 were examined for cytokine secretion, phenotyping and DNA fragmentation. The cytotoxic activity was inhibited and was not alleviated by cytokine treatment. Whereas the cytokine treatment maintained NK cell viability for several days, NK cell viability was decreased significantly in the presence of K562 target cells. Downregulation of CD16 and upregulation of CD69 on NK cells were induced by K562 target cells and no modulation of these antigens was observed with cytokine treatment. A subpopulation of target-treated NK cells succumbed to cell death by apoptosis and cell death was not rescued by the activating cytokines. These findings demonstrate that target-induced functional inactivation and apoptosis of NK cells were not rescued by the activating cytokines IL-2, IL-12, and IL-15 regardless of whether the NK cells were pretreated with cytokines prior to exposure to K562 or the cytokines were added to the NK-K562 mixtures. These results also suggest that signals triggered by the target cells and resulting in NK cell anergy and apoptosis override cytokine-mediated signals for activation, cell proliferation, and survival.